appropriate topic for this lectureship honoring William Beaumont-America's pioneer clinical investigator.
I shall trace the development of clinical science in this country by relating the events that centered around individuals associated with two universities-Yale and Johns Hopkins. It is remarkable how much of this chapter in the history of American medicine can be told by restricting one's self to what was accomplished by men identified with your school and mine.
Twentieth century medical science and clinical investigation are based on the tradition and the discoveries of nineteenth century Western Europe. Modes of thought were transplanted to the United States where workers made so much of this inheritance that we are now surrounded by the most stimulating scientific atmosphere in the world. This growth of medical research in the United States is one of the outstanding features of twentieth century medicine. Why did it occur? One factor, of course, was the innate vitality of the United States, but a more important reason was that a substantial number of people in the United States had recognized the value of research in solving difficult problems.
In the last half of the nineteenth century, there was little knowledge of the influence of disease upon the functions of the body during life. For a student entering medicine during that period, skill in diagnosis really meant the ability to designate accurately what would be found in the body if the patient died rather than what effect his disease was having upon his physiological functions during life. There was little appreciation of the growing value to the student of medicine of a good practical knowledge of chemistry, physics, and general biology. Until this was clearly recognized and implemented in a practical way, there was no possibility that America would play a role in the development of new medical knowledge.
Among the first to recognize that change was essential was Daniel Coit Gilman of Yale. Gilman's great contribution to the advancement of learning through the development of the first true university graduate school in this country is well known. His early interest in preparation for medical education is not so generally recognized. However, his work in the latter area was to initiate the training of men in the basic medical sciences, thus preparing them to participate in the creation of medicine's scientific base.
Gilman had graduated from Yale College in 1852 and after a course of study at Berlin had returned to New Haven in 1856 to become assistant librarian. After 1865 he gave all of his energies to the work of the Sheffield Scientific School. While serving as Secretary of the Board of the Scientific School he wrote many articles in his striking, convincing style concerning the aims and purposes of the school. In an essay on "Our National Schools of Science" printed in the North American Review in 1867, he called attention to the fact that these institutions were in a formative stage, that no one could foretell exactly what they would become but that "they are a very significant indication of the spirit of the age, a manifestation of the desire for an advanced education on some other basis than the literature of Greece and Rome."
A key event took place at Yale in 1869 when the Sheffield Scientific School arranged a special course of studies for premedical students. At a meeting of the Governing Board, held on October 21, 1868, the following action was taken: "Voted, that a course of study preparatory to medical studies be arranged and announced, and that Mssrs. Johnson, Eaton, Verrill and the Secretary of the school be a committee to adjust the same." This was the first formal course in biology and chemistry preparatory to medicine, giving recognition to the principle that the study of medicine should rest upon a foundation in the sciences. Equally important was the training such a course of study offered in the scientific method. It would ultimately produce men who were proficient both in the science and in the art of medicine.
The Governing Board expressed their opinion regarding the educational value of this course and they were far in advance of their time: "In one sense any course of study inasmuch as it is disciplinary is a preparation for medical . . . studies, but no argument is needed to show that purely mental training ... is a very imperfect preparation for the study of medicine. As a rule, the student while at the medical school has little opportunity for the training of the senses and the acquisition of the power of accurate observation which are evidently requisite in the practice of medicine or surgery. The study of the methods of modern scientific investigation and their practical application in the laboratory, unquestionably furnish the best and readiest means for this kind of training . . . The elements of these important studies should be mastered before the medical school is entered and when studied practically in the laboratory, as only there can they properly be studied, they also give training in scientific method and manipulation" (author's italics).
The biological course soon gained the distinction of furnishing the ideal preparation for the study of medicine. No more convincing testimony to the importance of this new departure is needed than the names of some who were graduated in the ten years following the establishment of this course, and who acquired distinction in medicine or in sciences akin to medicine. The In his inaugural address at Johns Hopkins on February 22, 1876, Gilman sharply criticized the educational standards of the existing schools and said: ". . . We need not fear that the day is distant. We may rather rejoice that the morning has dawned, which will see endowments for medical science as munificent as those now provided for any branch of learning in schools as good as those now provided in any other land. It will doubtless be long after the opening of the university before the opening of the hospital and this interval may be spent in forming plans for the department of medicine. But in the meantime we have an excellent opportunity to provide instruction antecedent to the professional study of medicine." He discussed the course of undergraduate study "which shall train the eye, the hand and the brain for the later study of medicine."
In 1878 Gilman presented a report prescribing a premedical course that included the study of chemistry, biology and physics, modern languages, and other subjects leading to a bachelor of arts degree which was far in advance of the admission requirements of existing medical schools. This course was organized primarily around Henry Newell Martin, the first professor of biology at Johns Hopkins, who was recruited to be the first professor of physiology in the medical school. In the catalog description of the physics course it was said thal: "those who are aiming at the profession of medicine will thus grow familiar with physical instruments and methods which are of prime importance in physiological research." And in the description of the course in animal physiology the following statement appeared: "Students who follow this course will acquire a knowledge of the method of using all the chief instruments employed in physiological research, and so it is hoped will be qualified to carry out afterwards scientific investigations on the physiological action of drugs in experimental pathology." The intent was to provide students with the type of scientific background that would enable them later to apply the research methods of physics, chemistry, and biology to the study of disease in man. Thus, as Adami Many speak loudly, and with reason, about the need for more doctors to improve the quality of community health and to minister to the psychological ills of an overindulgent society, but too few appreciate the essential role of the clinical investigator. The reasons are many but the need to recognize this trend and to mobilize our resources to counteract it effectively is critical. If the environment for the continuation of success in clinical investigation is not properly protected we may have better delivery of medical care in the decades ahead, but it will be based, in the main, on the level of knowledge we now have. There are too many pressing problems left to solve to let this happen.
